the m 7 GpppG substrate used in this study n=0 and the first base (base 1) is a guanine. The products of the hydrolysis of m 7 GpppG (m 7 GMP and GDP) are indicated. In order to extract affinities from the ITC data, we performed baseline correction and peak integration using the NanoAnalyze program (TA instruments) and used in house written scripts to extract the associated binding affinities (the software provided by the manufactures did not include the sequential binding model).
In the case of sequential binding, a mixture of free protein, protein with one ligand bound and protein with two ligands bound can be formed. The associated fractions (F0, F1 or F2) are given by: S7 in which [L] is the free ligand concentration and
where Ka 1 and Ka 2 refer to the binding constants associated with the first and second binding event, respectively, that are defined according to: 
and Pt is the total protein concentration.
In an ITC experiment the heat content at a certain time during the titration is given by:
where V0 is the volume of the ITC cell and ΔH1 and ΔH2 are molar heats of ligand binding for the first and second binding steps respectively. In the fitting procedure, the parameters ΔH1, ΔH2, Ka 1 , Ka 2 and n (the total number of binding events per step) are optimized to minimize the difference between the observed and calculated heat content at all steps of the titration.
S8
In the NMR titration experiments, the first binding event is slow on the chemical shift timescale. Thus, the intensity of the original peaks directly reports on the fraction of free protein (F0), whereas the newly appearing peaks report on the sum of the singly and double occupied protein (F1+F2) (in case the second binding event does not perturb the position of the newly appearing resonance).
The second binding event is fast on the NMR timescale and therefore, the peak position reports on the fraction of doubly bound protein F2. To extract the affinities from the NMR titration experiments the peak intensities that report on the first binding event and the peak positions that report on the second binding 
S10
with the WT protein is not observed in the ITC experiment using the K126A mutant. As a result, the kD for the first binding event can be extracted from the ITC data for the K126A mutant.
It is important to note that the affinities of m 7 GpppG for the WT (H268N) Figure   S3a ).
(b) 31 P spectra of the m 7 GpppG or GpppG in the presence of the decapping enzyme. Upon hydrolysis, the phosphate spectrum of the ligand changes. importance that the 7--methyl group plays in the recognition process between the nucleotides and the enzyme (see Figure S4 ).
(c) The substrate is able to compete the product out of the closed binding site.
The NMR spectra of the WT protein bound to m 7 GMP and bound to m 7 GpppG are very similar and in order to be able to clearly distinguish if substrate or product is bound in the closed binding pocket, we introduced a reporter isoleucine into 
